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The association between depression and acute coronary syndrome (ACS) is well-established and the ﬁrst
seems to impact meaningfully on cardiac prognosis. Nonetheless only a few studies have evaluated the
relationship between incident depression, deﬁned as new cases in patients with no history of depression,
and ACS. Therefore the aim of this study is to analyse the risk factors of incident depression in a sample of
patients who were presenting their ﬁrst ACS. 304 consecutive patients were recruited. The presence of
major (MD) and minor (md) depression was assessed with the Primary Care Evaluation of Mental Dis-
orders (PRIME-MD), whereas its severity was evaluated with the Hospital Anxiety and Depression Scale
(HADS). Evaluations were collected both at baseline and at 1, 2, 4, 6, 9 and 12 month follow ups. Out of
304 subjects (80.6% males), MD was diagnosed in 15 (4.9%) and md in 25 patients (8.2%). At baseline risk
factors for a post-ACS depressive disorder were being women (MD only), widowed (md only) and having
mild anhedonic depressive symptoms few days after the ACS. Clinicians should keep in mind these
variables when facing a patient at his/her ﬁrst ACS, given the detrimental effect of depression on cardiac
prognosis.
& 2015 Elsevier Ireland Ltd. All rights reserved.1. Introduction
The association between depression and acute coronary syn-
drome (ACS) is well-established (Hare et al., 2014).
Depression in patients with ACS is associated with a worse
cardiac outcome (Lichtman et al., 2014) due to an increase recur-
rence of cardiac events and mortality (Nicholson et al., 2006).
Risk factors for the development of depression after ACS have
been also identiﬁed: younger age (Lespérance et al., 1996; Dickens
et al., 2004; van Melle et al., 2006); female gender (Doyle et al.,
2015); low level of education (Frasure-Smith et al., 2007; Carney
et al., 2009); low socio-economic status (Steptoe et al., 2011);
having no close friend (Frasure-Smith et al., 2000); being un-
employed and living alone (Larsen et al., 2013; Spijkerman et al.,
2005a); Type D personality (Martens et al., 2008); psychological
vulnerabilities (i.e. exhaustion, fatigue, interpersonal difﬁculties,
cognitive distortions) (Ladwig et al., 1992; Ketterer et al., 1998;rved.
Psychiatry Unit, University of
. 43126 Parma, Italy.Strik et al., 2001; Rieckmann et al., 2006; Stafford et al., 2009;
Doyle et al., 2011; Denton et al., 2012) and the presence of de-
pressive symptoms in the few days after an ACS (Di Benedetto
et al., 2007; Celano et al., 2012; Marchesi et al., 2014a).
The severity of the ACS has been proposed as another risk
factor for developing depression; however, this association was
found by some authors (van Melle et al., 2006; Frasure-Smith
et al., 1999; de Jonge et al., 2006) and not by others (Lane et al.,
2005; Lett et al., 2008).
Depression after ACS can be distinguished in two types: a post-
ACS depressive episode in patients who have never been de-
pressed before (incident depression) and depression that was
present at the time of the ACS or already before (non-incident
depression). Little is known about the aetiology and characteristics
of incident depression and it remains unclear to what extent it
should be considered a transient distress reaction to a life-threa-
tening event (Lloyd and Cawley, 1982; Spijkerman et al., 2005b).
Few studies assessed risk factors speciﬁcally for incident de-
pression in cardiac population. Contrasting results emerged re-
garding the severity of the ACS, where some studies observed this
effect (Spijkerman et al., 2005a; Freedland et al., 1992) and other
did not (Lespérance et al., 1996; Dickens et al., 2008). In other
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inactivity, abnormal body mass, drinking and smoking (Almeida
et al., 2013; Doyle et al., 2014) seem to increase the risk for in-
cident depression, whereas other authors did not ﬁnd differences
between those who developed incident depression and those who
did not (Lloyd and Cawley, 1983).
To our knowledge only one study (Lloyd and Cawley, 1983)
have evaluated the risk factors for incident depression in patients
after their ﬁrst ACS, whereas the others examined patients with a
long lasting history of heart disease (Almeida et al., 2013; Les-
pérance et al., 1996; Spijkerman et al., 2005a; Dickens et al., 2008).
The importance of recognising ACS patients at risk of devel-
oping depression (Lim, 2014) is undeniable. In fact, even though
incident depression is expected to be less severe (Freedland et al.,
1992) and to remit spontaneously (Brown, 1988), it exerts the most
negative effect on cardiac outcome (Carney et al., 2009; de Jonge
et al., 2006; Dickens et al., 2008; Parker et al., 2008; Goodman
et al., 2008; Zuidersma et al., 2011). Therefore, the identiﬁcation of
risk factor for incident depression, as to aim of this study, is par-
ticularly relevant in patients at their ﬁrst ACS episode.2. Method
The Local Ethics Committee approved the study protocol and the study was
conducted according to the Helsinki Declaration. All the subjects provided in-
formant consent after the study was fully explained.
2.1. Sample
The study sample was selected among patients who were consecutively ad-
mitted to the Coronary Intensive Care Unit of the University Hospital of Parma,
from January 2009 to March 2012, for an ACS.
All the subjects had no previous or current major depressive episode according
DSM-IV (American Psychiatric Association, 1994) and they presented for the ﬁrst
time with symptoms suggestive of an acute coronary syndrome.
Cardiac condition at the enrolment were presenting for the ﬁrst time with
symptoms suggestive of an acute coronary syndrome and in whom a ST-segment
elevation myocardial infarction (STEMI), a non-ST-segment elevation myocardial
infarction (NSTEMI), or unstable angina had been diagnosed (Van deWerf et al.,
2008; Hamm et al., 2011). The working diagnosis of NSTE-ACS was a rule-out di-
agnosis based on the ECG, i.e. lack of persistent ST elevation. Biomarkers (tropo-
nins) further distinguished NSTEMI and unstable angina (Hamm et al., 2011).
Moreover, the inclusion criteria were: (1) age over 18 years; (2) being native
Italian speaker or with a proﬁciency in Italian and not showing cognitive impair-
ment (Mini Mental State Examination (MMSE) 425) (Folstein et al., 1975); (3) no
substance abuse or dependence and not taking any psychotropic medication.
2.2. Assessment
All patients underwent the following evaluations at baseline: (1) a brief socio-
demographic interview; (2) the Primary Care Evaluation of Mental Disorder
(PRIME-MD) (Spitzer et al., 1994); (3) the Hospital Anxiety and Depression Scale
(HADS) (Zigmond and Snaith, 1983). At baseline, patients were also interviewed by
an expert psychiatry to conﬁrm if the PRIME-MD answers ﬁt their clinical condition
and to exclude the presence of previous MD episodes.
The PRIME-MD and the HADS were re-administered to all patients after one,
two, four, six and twelve months by the same trained psychiatrist.
The PRIME-MD is a structured interview designed to diagnose mental disorder
according DSM-IV. The PRIME-MD evaluates the presence of 9 depressive symp-
toms in the last two weeks. Each symptom is rated on a four-point scale (from “not
at all” to “most days”). Moreover, the PRIME-MD also rates on a four-point scale the
difﬁculty in daily functioning due to the depressive symptoms (from “not at all” to
“extremely difﬁcult”). The PRIME-MD has showed good speciﬁcity (98%) and sen-
sitivity (73%) in detecting MD in primary care (Spitzer et al., 1999). According to the
PRIME-MD, a patient was deﬁned depressed if, at any evaluation time, he/she
fulﬁlled the criteria for a major depressive episode (MD) or a minor depressive
episode (md). A patient was deﬁned non-depressed if he or she did not satisfy the
criteria for MD or md at any evaluation time during the follow-up period. Patients
who had at least one MD or md episode over the follow up (regardless of the
number of episodes) were classiﬁed, respectively, as MD and md. One patient who
developed both MD and md episodes, at different time points, was included in the
MD group only.
The HADS is a 14-items self-administered instrument for the evaluation ofanxiety and depression in non-psychiatric samples. Each item is rated on a ﬁve-
point (0–4) scale. The seven items of the depression subscale are largely based on
the anhedonic state: in fact, ﬁve items are related to the loss of pleasure. The seven
items of the anxiety subscale were chosen from the psychic manifestations of an-
xiety. Therefore, HADS generates two subscale scores: the anxiety score (HADS-A)
and the depression score (HADS-D). HADS has been considered more consistent in
evaluating depression, containing less somatic symptoms that could be more in-
ﬂuenced by health status in ACS patients (Doyle et al., 2006).
One strategy for addressing the issue of potential clinical confounders is to
utilize an evidence-based prediction tool to assess mortality risk after acute cor-
onary events (Kronish et al., 2009). The Global Registry of Acute Coronary Events
(GRACE) score (Eagle et al., 2004) is based on a risk model of 6 months mortality
risk from the time of hospital discharge; it considers age, history of MI, past or
current congestive heart failure (CHF), heart rate, systolic blood pressure, serum
creatinine, elevated cardiac enzymes, ST-segment depression on ECG at admission,
and no in hospital percutaneous intervention (PCI). All the information concerning
the abovementioned parameters was obtained from chart review at baseline. The
GRACE score ranges between 1 and 263 points. A score of 80 predicts a 1% mortality
rate at six months, 100 predicts a 2% mortality rate, and 4210 predicts a 450%
mortality rate.
2.3. Treatment
Concerning treatment of depression, patients with depressive symptoms were
referred to a psychiatrist and properly treated.
2.4. Statistical analyses
After computing the rates of patients classiﬁed as MD, md, and never-de-
pressed over the course of follow-up, the baseline differences among groups were
evaluated using Fisher’s exact test for categorical variables and one-way ANOVA
with Bonferroni correction for continuous variables (i.e. age and HADS).
We then tested in two enter-method logistic regression (dependent variables
md and MD vs. no depression) the best predicting model among the socio-de-
mographic and clinical variables, which differed within groups at baseline. Speci-
ﬁcally age, gender, being widowed, occupation, GRACE-score, HADS depression and
HADS anxiety have been entered as independent variables to evaluate the pre-
diction of the development of a depressive disorder during the follow-up period.
We carried out all the analysis using SPSS software (version 21.0, IBM SPSS
Statistics).3. Results
3.1. Patient characteristics
Three-hundred-and-ninety-seven patients met the inclusion
criteria, and among them, 377 agreed to participate in the study.
During the follow-up period 25 moved outside the study area, 23
refused further psychiatric evaluations, 4 passed away and 21
continued the rehabilitation treatment in a different hospital. The
study sample, therefore, included 304 subjects, 245 male (80.6%)
and 59 female (19.5%), with a mean age of 61.4710.9 years (range
32–87 years). Data regarding part of the study sample (n¼250;
follow-up period¼6 months) has been considered in a previous
study (Marchesi et al., 2014a).
3.2. Depressive disorder
Throughout the follow-up period, MD was diagnosed in 15
patients (4.9%) and md in 25 patients (8.2%), whereas 264 (86.8%)
did not developed a depressive disorder in the 12 months of fol-
low-up.
More female were found within depressed, both MD and md,
than in non-depressed subjects, whereas widowed status, living
alone and being a housewife were more frequent in md than in
non-depressed subjects (Table 1). GRACE score was signiﬁcantly
higher in the md group than in MD group (Table 1).
3.3. Severity of anxiety and depressive symptoms
At baseline HADS-D score was signiﬁcantly higher in subjects
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maintained a non-depressed condition. In contrast, HADS-A scores
were similar in all groups of subjects (Table 1).
3.4. Predictors of development of a depressive disorder
Since a high correlation has been found between HADS-A and
HADS-D (r¼ .777, po0.001) we tested the collinearity between
the predictors and all the Tolerance Values were higher than 0.01
(Menard, 1995) and VIF Values smaller than 10 (Myers, 1990), with
no huge differences in the Condition Indexes. Nonetheless, 91% of
the variance of HADS-A and 80% of the variance of HADS-D were
explained by the same small eigenvalue, suggesting that their re-
gression coefﬁcient could be dependent. We then performed an
Exploratory Factor Analysis identifying two main factors at HADS:
a ﬁrst factor named negative affectivity that include low mood and
worries (items 1, 3, 5, 6, 8, 10, 11 and 13) and a second factor
named loss of positive affect and anxious arousal (items 2, 4, 7, 9,
12 and 14). Repeating the regression no collinearity emerged using
these two factors and, then, the second factor, as much as being
widowed emerged as predictors of incident minor depressive
episodes whereas the second factor and being women resulted as
predictor of MD (Table 2).
Of note, although not supported by a literature background, we
arbitrary split the HADS in three factors: Positive Affect (items 2, 4,
10, 12 and 14), Negative Affect (items 1, 5, 6 and 8) and Anxious
Arousal (items 3, 7, 9, 11 and 13). Given the arbitrary tricothomi-
zation of HADS we simply report the results of the regression
analysis. Controlling for gender and widowhood for MD and md
respectively, loss of positive affect resulted as a risk factor for in-
cident MD (OR¼1.69; 95%CI¼1.32–2.16; po .001) and md
(OR¼1.25; 95%IC¼1.03–1.50; p¼0.018). Interestingly, underlying
the possible protective role of anxiety, the factor Anxious ArousalTable 1
Socio-demographic characteristics of patients distinguished according to their condition
Major depression Minor dep
n. 15 n. 25
Gender (female) 5 (33.3%) 9 (36.0%)
Age (years) 62.2711.8 64.1711.8
Education
Primary school 3 (20.0%) 5 (20.0%)
Secondary school 6 (40.0%) 11 (44.0%)
College graduated 5 (33.3%) 7 (28.0%)
University graduated 1 (6.7%) 2 (8.0%)
Family status
Never married 2 (13.3%) 2 (8.0%)
Married/Living together 10 (66.7%) 12 (48.0%)
Separated/Divorced 2 (13.3%) 2 (8.0%)
Widowed 1 (6.7%) 9 (36.0%)
Living alone 3 (20.0%) 8 (32.0%)
Occupation
Unemployed 0 2 (8.0%)
Retired 7 (46.7%) 12 (48.0%)
Housewife 0 5 (20.0%)
Employed 8 (53.3%) 6 (24.0%)
BMI 27.674.2 26.973.8
Cigarettes/day 5710.2 2.675.84
Grace score 116.4723.3 143.4730
HADS Anxiety at baseline 9.772.3 8.774.9
HADS Depression at baseline 9.973.6 7.874.1
HADS-D: Hospital Anxiety and Depression Scale-Depression, HADS-A: Hospital Anxiety
n dm4DM.resulted signiﬁcantly and negatively associated with the devel-
opment of MD (OR¼0.69; 95%CI¼0.51–0.95; p¼0.023).4. Discussion
The present study aimed to evaluate which socio-demographic
and clinical features may represent risk factors for incident de-
pression in patients at their ﬁrst ACS.
Since incident and non-incident depression can be considered
as different clinical entities both from symptoms, treatment re-
sponse and outcome (Goodman et al., 2008) our results could
address clinician in a more speciﬁc approach to never depressed
patients at their ﬁrst ACS episode. Furthermore, identifying risk
factors will contribute to understanding the aetiology of incident
depression (Spijkerman et al., 2005a).
The present study found that among patients experiencing
their ﬁrst ACS, women, widowed and those with loss of positive
affectivity and anxiety a few days after the ACS, were at higher risk
of suffering incident depression.
4.1. Socio-demographic characteristics
Our results partly conﬁrm the risk factor of depression ob-
served in the late life general population. As previously noticed
widowhood is frequently associated with social isolation (Nichol-
son, 2012), lack of social support or living alone, which are
themselves risk factors for depression. Moreover, being widowed
(Steptoe et al., 2011), as female gender (Doyle et al., 2015) or being
a housewife (Larsen et al., 2013), could be associated with a low
socio-economic status, which represents a vulnerability to de-
pression after a life event (Kendler et al., 2002).
Concerning gender, previous studies found that women are at(MD, md, no depression).
ression No depression
n. 264




















.3 129.7729.1 F¼4.4 p¼0.01n
9.175.2 F¼0.16 p¼0.84
6.874.2 F¼4.2 po0.001
and Depression Scale-Anxiety; F¼ANOVA with Bonferroni post-hoc analysis:
Table 2
Signiﬁcant baseline predictors of incident depression during the year following the
ﬁrst episode of acute coronary syndrome.
Β χ2 wald OR CI 95% p
Minor depression vs. no
depression
Being widowed 2.32 10.87 10.18 2.57–40.42 o0.001
Loss of positive affectivity and
anxious arousal
0.51 5.82 1.67 1.10–2.53 0.01
Major depression vs No
depression
Loss of positive affectivity and
anxious arousal
1.14 18.95 3.13 1.87–5.23 o0.001
Female 1.26 3.94 3.5 1.02–12.05 0.04
Independent variables: age, gender, widowhood, GRACE-score, occupation, HADS
factors (i.e. negative affect and loss of positive affectivity and anxious arousal).
Minor depression vs. no depression:
R2¼ 0.21 (Nagelkerke), 0.16 (Hosmer and Lemeshow), Model χ2¼21.66; po0.001.
Major depression vs. no depression:
R2¼ 0.24 (Nagelkerke), 0.21 (Hosmer and Lemeshow), Model χ2¼23.51; po0.001.
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is consistent with the results of recent meta-analysis (Rutledge
et al., 2006; Doyle et al., 2015). This ﬁnding could be partly ex-
plained by a reduced access to care of women after premature
acute coronary syndrome that result in a poorer outcome (Choi
et al., 2014). Instead, our results, do not conﬁrm the ﬁndings of
previous studies that evaluating only incident depression (Dickens
et al., 2008; Lossnitzer et al., 2013), did not ﬁnd gender as risk
factor for the development of depression after ACS in never de-
pressed subjects.
The association of widowhood with md only, instead, could
underlie the reactive characteristic of this speciﬁc type of de-
pression after a major life event (i.e., ACS) (Marchesi et al., 2014b).
Conversely to our ﬁndings, some studies found a trend of
younger age predicting post-ACS depression (Lespérance et al.,
1996; Dickens et al., 2004; van Melle et al., 2006). The lack of this
result could reﬂect our sample’s characteristics in which all the
patients have no history of depression, whereby patients with
history of depression are younger when ﬁrst hospitalized for an
ischemic event (Parker et al., 2008).4.2. ACS severity
In our study the severity of cardiovascular conditions expressed
as risk of mortality at 6 months (GRACE score) did not represent an
independent risk factor for incident depression. No previous stu-
dies evaluated the association between GRACE score and incident
depression. The only two studies that employed the GRACE score
independently from the onset of depression (Kronish et al., 2009;
Meurs et al., 2013) found contrasting results. One (Meurs et al.,
2013) observed a positive relationship only with the somatic/af-
fective subset of depressive symptoms whereas the other, despite
the differences in GRACE-score between depressed and no de-
pressed subjects, did not ﬁnd any association between depressive
measures and overall GRACE-score. Even though patients with md
scored higher at GRACE-score than patients with MD or non-de-
pressed (MD¼116.4723.3; md¼143.4730.3; non-depressed¼
129.7729.1; F¼4.4; p¼0.01; Cohen’s d¼0.470), in regression
analysis, adding GRACE-score did not improve signiﬁcantly the
model.4.3. Baseline depressive and anxious symptoms
In the present study, patients with loss of positive affectivity
(i.e., “I still enjoy the things I used to”, “I can laugh and see the
funny side of things”, “I look forward with enjoyment to things”
and “I can enjoy a good TV or radio program or book”) in the ﬁrst
days after ACS were at higher risk of major and minor incident
depression, conﬁrming previous studies evaluating incident
(Marchesi et al., 2014a) and non-incident depression after ACS
(Lespérance et al., 1996; Lossnitzer et al., 2013).
Although is well recognized the poor response to treatment in
depressed patients with high level of anxiety (Altamura et al.,
2004), as much as the negative impact of anxiety on cardiac out-
come (Roest et al., 2010) the role of anxiety in predicting depres-
sion in cardiac population is still unclear.
Two previous studies found that anxious patients were at
higher risk for developing depression (Di Benedetto et al., 2007;
Celano et al., 2012) whereas few more studies found an inverse
association between baseline anxiety and cardiac outcome (Ket-
terer et al., 1998; Herrmann et al., 2000; Parker et al., 2010, 2011;
Benyamini et al., 2013) leading to the conclusion that maybe it’s
“time to start worrying” (Parker et al., 2010). Indeed, these authors
conclude that baseline anxiety after an ACS has a protective role on
cardiac outcome and subsequent cardiac events. From this point of
view there could be three possible explanations: (1) anxiety may
have a positive effect by promoting protective health behaviours
such as seeking help at early signs of disease, taking medications
more regularly, and being more demanding and proactive with
their health practitioner (Herrmann et al., 2000; Parker et al.,
2010; Benyamini et al., 2013); (2) After an ACS, reacting with an-
xiety as a result of having faced death could motivate patients to
change their lifestyle (Havik and Maeland, 1988) and proactively
reduce stress; (3) on the other hand, as much as anxiety is the
natural response to a stressful life event, like ACS, denial of it
(Ketterer et al., 1998), mediated by inefﬁcient coping styles (Di
Benedetto et al., 2007), could predispose the patient towards the
development of depression.
Our data suggest that two anxious items (i.e. “I can seat at ease
and feel relaxed” and “I get a sort of frightened feeling like but-
terﬂies in the stomach”), which segregated in the same factor to-
gether with the items of loss of positive affectivity, could predict
incident depression suggesting a role of anxious tension as a risk
factor for the development of depression after ACS in never de-
pressed subjects whereas in our sample anxious worries were not
a risk factors for incident depression.
Interestingly, in the present study the above-mentioned clas-
siﬁcation of depressive and anxious symptoms obtained with ex-
ploratory analysis reﬂects, with the limits of the domains explored
by HADS, the tripartite model (negative affectivity, loss of positive
affectivity and anxious arousal) of depression and anxiety pro-
posed by Clark and Watson (Clark and Watson, 1991). In fact, the
ﬁrst factor overlap with some aspects of negative affectivity (i.e.
low mood and psychic anxiety) and the second include both the
lack of positive affect and the anxious arousal. Moreover, this ap-
proach seems particularly relevant according recent literature both
regarding cardiac prevention (Meyer et al., 2014) and in light of
the recent debates concerning the ability of HADS in discerning
depression and anxiety (Coyne and van Sonderen, 2012; Cosco
et al., 2012; Norton et al., 2013; Burns et al., 2014).
4.4. Limitations
This study has some limitations. Firstly, the small number of
depressed patients in this sample limits the reliability of our re-
sults and increases the risk of over-ﬁtting, although the exclusion
of patients with previous depressive episode allows us to infer
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Similarly, the fact that patients were experiencing their ﬁrst
ACS, allows us to exclude any effects previous long-lasting or more
severe forms of coronary artery disease might have on the onset of
the current depressive episode.
Secondly, our sample includes mostly male patients, thus lim-
iting this study’s applicability to females, who might have different
risk factors in terms of developing depression.
Thirdly, the retrospective assessment of historical depressive
disorder might have been biased by current post-MI depressive
symptoms (Ben-Zeev and Young, 2010). Nevertheless, in our
sample a psychiatrist evaluated the clinical history in all cases,
reducing the probability of misdiagnosis.
Finally, some potential predictors, like personality vulner-
abilities and coping styles have not been considered in the present
study.
4.5. Conclusion
Within these limitations, our results suggest that widowed
subjects and people with loss of positive affectivity and somatic
anxious features in the ﬁrst few days after their ﬁrst ACS are at
higher risk of developing incident depression. This suggest the
possibility to consider different treatments (Tomarken et al., 2004;
Gerra et al., 2014) when facing somehow distinct depressive dis-
orders (Goodman et al., 2008). Collectively, our data suggest to
clinician to keep in mind these variables, and administer a quick
questionnaire as HADS, when facing a patient at his or her ﬁrst
ACS, given the detrimental effect of depression on cardiac
prognosis.Acknowledgements
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